Studies indicate that perpetrators of child homicide are young and male, with parental depression and family financial problems. The principal weapons of child homicide are blunt instruments and personal weapons; firearms were used only 5% of the time.
Between 2001 and 2005, a total of 2402 infants (children Ͻ2 years of age) died as a result of homicide in the United States, almost twice as many as died in motor vehicle crashes, with a rate of 6.0 homicides per 100 000 children. 1 The first 2 years of life are critical for child homicide; in the United States, children Ͻ2 years of age account for 46% of all homicides involving children 0 to 14 years of age. 1 To prevent infant homicides, it is important to know the characteristics of the perpetrator and the circumstances of the incident. Studies indicated that parents of the victim usually are young, and unmarried mothers with low educational attainment are overrepresented. 2 Other risk factors for the child include parental depression, 3 family financial problems, 4 and residing in households with unrelated male adults. 5, 6 In cases of infant maltreatment leading to death, the victim usually has been physically abused previously [7] [8] [9] and the perpetrator likely is male. 7 Studies found that common circumstances for the homicide are the victim being at home, 10 being alone with the caretaker-perpetrator, 7 and crying. 7, 11 In an analysis of killings of newborns, the major causes of death were asphyxiation/strangulation (41%) and drowning (27%). 12 Among homicides of children 0 to 4 years of age, the principal weapons were blunt instruments and personal weapons (hands, feet, or other body parts); firearms were used only 5% of the time. 10 Prevention strategies are most effective when they are targeted with specificity to a problem. We expect that infant homicides do not all fall into a single type. Because strategies that may be effective in preventing one type of homicide may have little impact on another type, it is important to understand the specific types involved.
This study uses data from the National Violent Injury Statistics System (NVISS) to characterize the subtypes of and weapons and perpetrators involved in infant homicides. NVISS was a pilot system for what is now the National Violent Death Reporting System at the Centers for Disease Control and Prevention. 13 NVISS was launched by the Harvard Injury Control Research Center and 10 collaborating universities, hospitals, and public health departments, with private foundation support. 14, 15 The system linked data from death certificates, coroner/medical examiner reports, police reports, and crime laboratories. Abstractors from NVISS sites coded information on victims and offenders, including demographic information, relationship of the victim to the offender, evidence of previous abuse, circumstances leading to the injury, location of the incident, and weapon type. In addition to the coded data, abstractors wrote narrative summaries of the incident, which provided insight into the specific context of infant homicides, including the help-seeking behavior of the perpetrator or other household members after infliction of the injury.
This study used the coded NVISS data and narrative summaries to categorize general types of infant homicides. We describe who kills infants, how, and under what circumstances. Among beating deaths inflicted by caretakers, we examined not only the extent to which caretakers summoned emergency medical care but also whether they offered a false initial account to explain the infant's injuries.
METHODS
Reportable cases for this report were homicides of children Ͻ2 of age in which the injury was inflicted in one of the jurisdictions participating in NVISS and the death occurred in 2001 Abstractors examined coroner or medical examiner reports for all decedents for whom the manner of death was homicide or the underlying cause of death was classified with one of the following International Classification of Diseases, 10th Revision, codes: X85 to Y09, Y87.1, Y35, Y89.0, Y36, Y89.1, or U01 to U02. Unintentional vehicular homicides (such as deaths attributable to drunk driving) were excluded. Unintentional deaths involving a caretaker's negligence (such as leaving an 18-month-old child unattended in the bathtub) did not meet the case definition. In 4 cases, it was not clear whether injury was inflicted intentionally or unintentionally; all 4 were poisonings that were classified by the medical examiner as homicide and therefore were included.
For each incident, data on victim and suspect demographic features, pre-cipitating circumstances, incident location, victim-suspect relationship, evidence of previous abuse of the victim by the perpetrator, and weapon type were abstracted from the coroner or medical examiner death investigation report and police reports. Information was coded in accordance with the NVISS Uniform Data Elements Manual (www.hsph.harvard.edu/hicrc/nviss/ aboutparenttech.htm). In 5 incidents, Ͼ1 perpetrator was listed. Because this represented only 7% of the infant homicide incidents, we presented information for only the first perpetrator in summaries of perpetrators, for simplicity. Among the 5 incidents, 2 were perpetrated by male acquaintances of the father, 1 by both a male babysitter and a female babysitter, and 2 by the mother and her boyfriend. All perpetrators in multiple-perpetrator incidents fell into the same age category as their coperpetrators.
Two authors (Dr Fujiwara and Ms Barber) reviewed the narrative summary for each case, to check the abstractor's coding of incident type (eg, suicide or homicide), circumstance variables, and victim/perpetrator relationship and to code retrospectively whether any mention was made of previous abuse, who initiated the emergency medical response, and whether the perpetrator offered a false story to explain the injury to hospital personnel or investigators. On the basis of review of the narratives, the authors developed the following system to categorize the homicides: (1) neonaticide, that is, death inflicted by a parent within 24 hours after birth; (2) intimate partner problem, that is, homicide precipitated directly by a problem between intimate partners (eg, a parent killed the infant during a custody dispute with the other parent or an exboyfriend killed the infant in revenge over his girlfriend's rejection); (3) crime-related death, that is, death inflicted during the course of another felony or in revenge over a previous felony (eg, the infant was caught in the crossfire during a drive-by shooting of his father over a drug deal or the infant was killed in an arson incident); (4) psychotic type, that is, features of death suggested perpetrator psychosis or unusual derangement was the primary precipitating circumstance (eg, decapitation of the infant or command hallucinations); (5) beating by a caretaker, that is, beating, shaking, pushing, slamming, or choking injuries inflicted by a caretaker using personal weapons (hands or feet) or blunt objects while the victim was in the perpetrator's care (excluding the first 24 hours of life); or (6) other, that is, all other types (eg, withdrawal of food and water or poisoning).
The categorical system is similar in respects to previously described systems for parental homicide (eg, altruistic, psychotic, fatal maltreatment, unwanted child, spouse revenge, or neonaticide), [16] [17] [18] [19] but those typically focused on the perpetrator's internal motivation, information that often is not available in the data sources used here. If a death included features from Ͼ1 of the categories described above, then the authors agreed on the category that best characterized the circumstances. If 2 categories were equally descriptive, then a hierarchy that followed the numeric order was invoked. We labeled beatings by caretakers as type 1 homicides; all other homicides were labeled as type 2.
RESULTS
In the NVISS database, 71 incidents resulted in the homicide deaths of 72 children Ͻ2 years of age (1 incident accounted for the death of 2 siblings Ͻ2 years of age). The perpetrator was identified in 70 of the 71 incidents (Table 1). Sixty-five of the incidents involved a single perpetrator, 4 involved 2 perpetrators, and 1 involved 3 perpetrators. In addition to the 72 infant victims, 3 older children died in the incidents, 1 perpetrator was killed by police, and 2 perpetrators committed suicide, for a total of 78 fatalities in the 71 incidents.
The vast majority of incidents (93%) were perpetrated by a person in a caretaking role (Table 1) . Most inci- dents were perpetrated by men (70%) and parents (56%). One of every 5 perpetrators (23%) was the boyfriend of the victim's mother (ie, nonpaternal). In only 1 incident was the perpetrator a stranger. The perpetrator's age was known for 86% of the incidents. Among those incidents, 61% of perpetrators were Ͻ25 years of age. More than four fifths of incidents (81%) occurred in the child's home (data not shown). In more than one half of the incidents (55%), there was suspicion of previous abuse of the victim by the perpetrator or another person or previous abuse of another child by the perpetrator. This may be an underestimation, however, because abuse history often was not recorded. Among the victims, most of the infants were male (64%) and Ͻ1 year of age (62%) ( Table 2 ).
Type 1 homicides (beating, choking, or slamming by a caretaker, using hands, feet, or other body parts) accounted for three fourths of the incidents (Table 3). Among the type 1 homicides, 83% were perpetrated by men (Table  4) . Type 2 homicides were perpetrated primarily (11 cases; 69%) by women (2-sided Fisher's exact probability Ͻ .001). Weapons used by women included drugs/medications, drowning, sharp instruments, and withdrawal of food and water. Only 3 cases (4% of all infant homicides) involved firearms, which were used by men (data not shown).
Nearly one half of the type 1 incidents (49%) involved shaking, either alone or with other bodily force (data not shown). In all except 1 of the caretaker beating incidents, emergency medical services were summoned and/or the victim was taken to the hospital. Eighty-five percent of caretaker beating victims died in the hospital (as opposed to the incident scene) ( Table 4 ). The type 1 homicide incidents generally occurred when the caretaker was alone with the victim (data not shown), and the injuries were inflicted by the father or the mother's boyfriend in 74% of the cases ( Table 5 ).
The incident narratives sometimes specified who summoned help. For the type 1 incidents, it was often the perpetrator himself or herself or another member of the household (Table 5 ). In only 1 case was it someone outside the household. Nearly one half of the caretakers supplied a false incident history to hospital personnel or investigators regarding how the injuries were sustained, often claiming that the infant fell. In 45% of the caretaker beating incidents, a physical examination (either at the hospital or during an autopsy) found evidence of previous injuries (data not shown).
Among the remaining incidents, 16 (22%) fell into the type 2 category, which included 2 to 4 cases each of neonaticide, intimate partner problem, crime-related homicide, psychotic type, and poisonings of unclear intent (Table 3) . Both of the intimate partner incidents were murder-suicides (data not shown). Only 1 of the 16 type 2 incidents was inflicted with personal weapons (eg, hands or feet; data not shown). 
DISCUSSION
Infant homicides have many distinct characteristics. First, these young children are at very high risk of being murdered (at 10 times the rate for 7-to 8-year-old children in [2001] [2002] [2003] [2004] [2005] and are at even higher risk for homicide than are 15-to 16-year-old youths. 1 Second, almost all infant murders are "solved." In our data set, only 2% of perpetrators were unidentified, compared with Ͼ40% for other age groups. 20 Third, almost all of the homicides occur at home, with the perpetrator being a family member or caretaker. In our data set, only 6% of perpetrators were either acquaintances or strangers. Indeed, a young child was more likely to be murdered by the mother's boyfriend than by all acquaintances and strangers combined. Fourth, the majority of the murdered children are killed by the perpetrator's hands (beating, shaking, or choking); in our data set, knives and guns combined accounted for only 6% of the homicides. This is in sharp contrast to teen homicides in the United States, where the overwhelming majority of victims are murdered with guns or knives. Fifth, it seems that many of the perpetrators of infant homicide sought emergency medical care for the victim. This is not the common practice for homicides of adults in the United States.
Infant homicide has some similarities with other homicides. First, victims are more likely to be male than female. Second, consistent with previous studies, 6, 7, 21 the perpetrators also are likely to be male. Third, as with most killings in the United States, the perpetrators are likely to be young adults.
The findings that three fourths of the incidents fell into the type 1 category (caretaker beating, shaking, slamming, or choking) and 85% of those victims were taken to the hospital after the incident (often by the perpetrator himself or herself) suggest that infant homicides may occur more impulsively than many homicides and the deaths may be largely unintended. Even if they occurred impulsively, a majority of these deaths had some evidence of previous abuse. The preponderance of men in the type 1 category was striking, given the far greater time that women typically spend caring for infants.
Our study has various limitations. The data set was small, including only 71 incidents. We had no control group, such as unintentional infant deaths, nonfatal assaults against infants, or unharmed infants. The sample is not necessarily representative of the US population, although the overall infant homicide rate in the study area (6.4 homicides per 100 000 children) was similar to that of the nation as a whole (6.1 homicides per 100 000 children). 22 The study has strengths. NVISS data come from 10 sites across the United States. Previous studies often were limited to 1 site. 6, 7, 21, 23 NVISS data come from several sources, including medical examiner reports and police narratives. Therefore, we were able to establish a fuller account of each incident and to learn contextual details.
Caretaker beating-type homicides were relatively homogeneous, which suggests possible avenues for prevention. Many had evidence of previous abuse. When perpetrators fear that they have inflicted severe damage, our data suggest that they or other household members often seek medical care for the child, often with a false incident account. These findings emphasize the importance of hospital personnel remaining alert to the possibility of abuse and examining injured infants for evidence of previous injuries. Reporting suspicious cases before they escalate to fatal incidents may save lives. 24 Although there is a relatively small body of literature on the effectiveness of interventions to prevent child physical abuse, some promising approaches stand out. A review of 21 studies of home visitation programs for at-risk parents found, on average, 40% fewer child maltreatment outcomes among program participants, compared with control subjects. 25 Results were stronger among programs that used professional visitors. Intensive, short-term, family preservation therapies and parenting education targeting high-risk families also have some evidence of effectiveness. 26 However, most interventions target mothers. 27, 28 Mothers constituted only 11% of type 1 homicide perpetrators in our study, which was approximately the same proportion as reported in an earlier study of abusive head trauma. 29 Fathers and mothers' boyfriends made up nearly three fourths of perpetrators and therefore should be targets of interventions. 30 The findings that a majority of victims were Ͻ12 months of age and many had been abused previously indicate a need for very early intervention. A promising hospital-based education intervention that targeted both mothers and fathers or father figures before they left the hospital with their newborns saw a 47% decrease in the rate of abusive head injury hospitalizations in the study region, with no decrease in the adjacent region. 31 Community-based interventions that educate parents of newborns on behavior that may trigger rage, such as crying or hard-to-soothe behaviors, have shown some success. 32, 33 Some of the perpetrators were noted to have abused children previously, to have served prison time for violent offenses, or to have had another child die under their care under suspicious circumstances. Raising parents' (particularly mothers') awareness to be alert to signs of abuse if their spouse or partner has a violent criminal background may be warranted. In addition, enhanced social and community support may help reduce the risk for children in families with a history of abuse. 34 Although death seemed to be unintended in many of the caretaker beatings, this was not the case in many of the other (type 2) incidents, in which most victims were not transported to the hospital. Some of those incidents seemed to be planned, and there was great heterogeneity across subtypes. Such deaths require many different prevention strategies. It may be useful to apply and to refine the categorical system used here with a larger number of infant deaths, to achieve better understanding of the subtypes of type 2 incidents and to suggest approaches for prevention. 
CONCLUSIONS
Infant homicide is an important problem that is disproportionate in its magnitude, with circumstances that are quite different from those of most other murders. The circumstances involved in type 1 homicides (beatings by caretakers) indicated that most of those attacks were by men, emergency medical care usually was alerted (most often by the perpetrator or a member of his or her household), and often a false account of the injuries was offered initially. Previous abuse was suspected in more than one half of those incidents and, in many cases, the circumstances suggested that the perpetrator did not intend the fatal result. Educational interventions to identify abuse cases before they escalate and to provide skills for dealing with frustration and impulsive responses to infants, especially for male caretakers, are needed. Infant homicides merit greater study aimed toward prevention.
